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Taking up the challenge laid down by the High-
Level Panel on Digital Co-operation to develop a 
global framework for measuring digital inclusion, this 
paper analyses ten current international and national 
attempts to measure and monitor digital inclusion. 
Two key questions are asked: What indicators of 
digital inclusion or inequality exist in current 
international initiatives? What, if any, are the 
weaknesses of current indicators to support strategic 
and practical decision making facilitating digital 
inclusion? Collectively the ten initiatives include 303 
indicators, with access, (127 indictors), skills (62), use 
(50) and supporting environment (29) emerging as 
dominate clusters. Skills related to the digital age such 
as digital competence, critical thinking, innovation 
and entrepreneurship are limited. Sup-porting 
elements such as financial inclusion, online 
identification, security and trust are largely missing. 
Focus is on country level data and comparisons. User 
specific and geographical segmentation of indicators 
is rare thus limiting their value to decision makers in 
pinpointing areas, communities and individuals at risk 
of digital exclusion. 
1. Introduction  
Building on past industrial revolutions, current 
technology developments are changing the way people 
live, how society functions and how economies 
operate. Primarily differentiated by the pace of 
technological breakthroughs, the digital 
transformation of society is all-encompassing. The 
rapid pace of digital technology evolution has 
increased the awareness of interdependencies and the 
risk of greater social fragmentation [15, 23, 38, 39, 48, 
60]. Despite increased opportunities, access and use of 
digital infrastructure and tools remains uneven. The 
COVID-19 pandemic is accelerating this process 
further and is amplifying past patterns, including 
socio-economic and digital divides [21, 29, 51, 62].  
It is a collective responsibility to maximize the 
positive impacts of the digital transformation and 
manage the negative ones. Failing to address the 
negative impacts of digital transformation, the 
marginalisation of entire communities and, 
disproportionately, people already marginalised, is a 
real risk. Particularly vulnerable are low-income 
countries, such as small island states in the Caribbean 
and Pacific, as well as middle-income countries in 
Africa, the Americas, Asia, and the Middle East [3, 33, 
40, 42, 52]. If digital inclusion is not successfully 
addressed, the full benefit of technology cannot be 
reaped. In fact, there are already signs of the traditional 
path towards economic development increasingly 
closing, particularly in emerging economies [8]. 
Unequal access to online content and services has 
been a topic of debate in political, social, economic, 
and educational forums since the mid-1990s [31, 34]. 
As a catch-all phrase, “digital inclusion” includes 
financial, social and political inclusion in a digital 
context. Reference is often made to equality and equity 
in relation to access to education, healthcare, jobs and 
employment, public and private services, and even 
decision-making and influence in political spheres [10, 
47]. 
While the two expressions digital divide and 
digital literacy are commonly used, the term digital 
inclusion is still relatively new. Digital inclusion is an 
objective. This means that if an individual is not 
digitally included, they are by default excluded, or at 
best marginalised. The digitally marginalised are 
individuals and communities within a given context 
who are subjected to inequalities as a result of the lack 
of access to digital infrastructure and tools. Their 
marginalisation, or exclusion, tend to be a result of 
location, age, gender, skills and/or affordability [3, 31, 
46, 50]. Thus, digital inclusion and digital exclusion 
are two sides of the same proverbial coin. 
Moving from the current info-industrial society to 
a digital one not only entails new technologies, but 
new concepts and ways of organising and producing 
value within society and the economy. The United 





Nations (UN) 2030 Sustainable Development Goals 
(SDGs) are not only a universal call to action to end 
poverty, protect the planet and ensure that all people 
enjoy peace and prosperity by 2030 [54]. The equal 
access and inclusion of all communities in an ever-
increasing digital society is a vital cross-cutting theme 
of the SDG Agenda [54].  
In light of the UN 2030 SDGs, the UN Secretary-
General, Mr Guterres has called for an “…urgent and 
open debate between governments, the private sector, 
civil society and others on how we move forward 
together safely in the age of digital interdependence.” 
[32] To support improved digital equality for 
traditionally marginalised communities, the Melinda 
Gates and Jack Ma led High-Level Panel, emphasises 
the need to develop a set of monitoring and 
measurement mechanisms [32]. An analysis of the 
impact of digital transformation of service delivery on 
children and youth [45], and a systematic review of 
several hundred peer reviewed publications on digital 
literacy and the digital gender divide published since 
2010, have both come to similar conclusions [41]. 
Two key recommendations were made by the High-
Level Panel. First, that organisations across all sectors 
adopt specific policies to support digital inclusion and 
digital equality for women and traditionally 
marginalised groups and communities [8, 24, 50]. 
Second, to actively facilitate the inclusion of 
individuals, who within a given context are subjected 
to inequalities through a lack of access to digital 
infrastructure and tools as a result of location, age, 
gender, skills and/or affordability [4, 31, 32, 36, 56]. 
Globally multiple attempts to measure and 
monitor various aspects of inclusion exists. This 
includes socio-economic measurement initiatives such 
as International Telecommunication Union’s (ITU) 
ICT Development Index (IDI) [27]. UNDP Global 
Multidimensional Poverty Index (MPI) [55] which in 
 
1 This paper is partially based on research conducted by the 
author in relation to the “Measuring the margins: A global 
framework for digital inclusion”  Project for the Digital 
Future Society (DFS).  The original research is a result of 
the DFS transnational initiative of Mobile World Capital 
Barcelona and Red.es, plus the project “SmartEGOV: 
Harnessing EGOV for Smart Governance (Foundations, 
methods, Tools)/NORTE-01-0145-FEDER-000037”, 
supported by Norte Portugal Regional Operational 
Programme (NORTE 2020), under the PORTUGAL 
2020 Partnership Agreement, through the European 
Regional Development Fund (EFDR). 
2 Part of the original research was carried out “Measuring the 
margins: A global framework for digital inclusion” 
Project by UNU-EGOV and DFS. The author would like 
to acknowledge and thank the core team of Dr. Mercy E. 
turn is linked to the Human Development Index (HDI) 
[25], Gender Social Norms Index (GSNI) [17], and 
spin-offs like the Gender Inequality and COVID-19 
Crisis [16]or Global Preparedness and Vulnerability 
[20]dashboards. Other initiatives focus on a specific or 
diverse population segments. For instance, the Digital 
Accessibility Rights Evaluation (DARE) Index [9] 
focus on the inclusion and rights (incl. digital rights 
and inclusion) of persons with disabilities [9], or the 
UNICEF lead Global and EU Kids Online initiatives 
[14, 19]. The Ranking Digital Rights (RDR) and the 
Corporate Accountability Index (CAI) [46] by 
contracts assesses the twenty most influential 
telecommunications companies and internet platforms 
in relation to their commitments to corporate 
responsibility, transparency, freedom of expression, 
privacy and data protection. 
Taking up the challenge laid down by the High-
Level Panel on Digital Cooperation to develop a 
global framework for measuring digital inclusion, this 
paper analyses ten past and current international 
attempts to measure and monitor digital inclusion as 
the digital transformation of society gathers pace. In 
doing so, this paper1 attempt to answer two key 
research questions: 
 
• RQ1 - What, if any, indicators of digital 
inclusion or inequality are used in key global 
measuring initiatives? 
• RQ2 - What, if any, are the weaknesses of 
current indicators to support strategic and 
practical decision making facilitating digital 
inclusion? 
2. Methodology 
To explore the topic, this paper2 applies an 
exploratory, qualitative, case study methodology 
Makpor and Joana Carvalho, plus Dr. Judy Backhouse,  
Nichole Harper and not least Carina Lopes for their 
reviews and ongoing contributions to the original 
research. The original research was carried out by core 
team of three people with degrees and backgrounds in 
economics, political science, innovation, and technology. 
The core team was complimented by one internal and two 
external reviewers with complimentary backgrounds. 
Half the team members have PhD degrees, the other half 
have master’s degrees. All team members have worked 
in international and regional think tanks with half also 
having worked in both academia, the public and private 
sectors. All but one team member has worked and lived 
in more than three countries on at least two continents for 
an extended period. The author of this paper was the 
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which enables both case analysis and cross-case 
comparison [7, 63]. Before choosing which 
international and national initiatives, measuring digital 
inclusion, to be analysed for this research, it is 
important to remember that for any statistical measure 
or indicator to be of value for decision makers they 
must ideally be quantifiable, practical, directional, 
actionable and even financial. In short, an indicator 
must have six essential characteristics [8, 22, 26]. 
First, it must be valid (i.e. measuring what they claim 
to measure). Second, it must be relevant to the problem 
at hand. Third, it should be easy to measure. Forth, it 
should allow for both aggregation and disaggregated 
by user-segments and geography. Fifth, a measure 
should be based on either a quantification or a 
judgement within an organisation or outside, such as 
audits and benchmarking but must be quantifiable and 
measurable over time, in either or an aggregated or a 
disaggregated form. Sixth, a measure should provide 
decision makers with a snapshot of the current state of 
affairs on which they can base their decisions [8, 22, 
26].  
Globally, the indicators in at least ten initiatives 
measuring digital inclusion have the six characteristics 
outlined above. These initiatives were identified 
through a semi-structured online search, in English, 
using single and combined keywords and keyword 
strings, incl. inclusion, exclusion, marginalised, 
online, digital, internet, IT, ICT, index, benchmark, 
survey, data, statistics. Single reports, or datasets 
covering only a single year were excluded.  
The ten cases identified have all been measuring 
digital inclusion over multiple years. Similarly, all ten 
claim to cover all inhabitants in the countries they 
cover, i.e. do not focus on a single population segment. 
Although it excludes interesting initiatives like the 
DARE Index [9] or the international, global and 
national variations of Kids Online [14, 19]his feature 
was deemed important as digital inclusion, or the 
degree of potential exclusion, is not necessarily the 
result of a single factor such as geographical location, 
gender, age, educational or income level, type of 
potential disabilities. Of the initiatives identified all 
but one initiative also stands out in terms of 
geographical coverage, and number and relevance of 
indicators covered.  
Chosen for analysis are five initiatives are from 
international or regional organisations (i.e. IDI, III, 
DESI, NRI, EGDI see next section for full names and 
details) covering between 31 (DESI) and 193 (EGDI) 
countries. Four are conducted by civil society or 
private sector organisations (MIC, GII, GCI, ADI), 
 
senior expert, team leader and project manager 
responsible for the original research project. 
and one cover a single country (i.e. DII) covering 
between 60 (ADI) and 165 (MIC), while the one cover 
20 international companies with a global presence ( 
While multiple national initiatives to measure digital 
inclusion, e.g. Brazil’s ICT Household or Sweden’s 
Barn and Internet (Children and Internet) surveys, the 
Australian DII was deemed interesting for its 
similarities with the European DESI covering 31 
countries. Combined the ten cases represent an 
interesting and varied sample.  
For the case analysis, indicators used in the ten 
cases were compared in a mapping exercise to identify 
homogeneity or heterogeneity followed by a 
qualitative metasynthesis analysis [13, 49]. The ten 
cases chosen are outlined in section 3 and analysed in 
section 4. 
3. Ten key measurement initiatives 
including digital inclusion 
Of the ten cases selected, five are international 
initiatives. The largest of these by coverage and 
number of indicators, is the ITU ICT Development 
Index (IDI)3 [27]. The ITI evaluates 176 countries on 
an annual basis from a national perspective around 
three clusters: access to, affordability and quality of 
infrastructure; skills and competences, and actual 
usage of ICTs, specifically fixed and mobile 
telephony, and internet. Second, the World Economic 
Forum has for over four decades compared 130 
countries in its annual Global Competitiveness Report 
(GCR) [59]. Of particular relevance to digital 
inclusion are the pillars on ICT adoption and skills. 
Also of relevance is the complimentary Global 
Information Technology Report on Networked 
Readiness benchmark and its sub-indexes on readiness 
and usage. The Inclusive Internet Index (III) [30] 
measures access to and the use of the internet in over 
80 countries. The annual Digital Economic and 
Society Index (DESI) [28] is by indicators the second 
largest, but not by geographical coverage. It is based 
on the yearly Eurostat ICT Usage in Households and 
Individuals survey. The DESI cover 31 European 
countries and is a major source of information for 
monitoring efforts to promote a single European 
information space, an inclusive knowledge-based 
society, and quality of life. Like the ITI, GCR and III 
it covers access, but also skills and usage. DESI 
indicators are broken down in relation to access points 
(i.e. home vs. work) and technologies (i.e. fixed vs. 
mobile internet and telephony), access devices (i.e. 
3 Note, the IDI is formally known as the Digital Access Index 
(DAI): http://www.itu.int/ITU-D/ict/dai/. 
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computer vs. mobile), categories of usage (e.g. 
eCommerce, eBanking, eGovernment services, types 
of software usage), and frequency of use (i.e. daily, 
quarterly, annually). With respect to inclusion, a 
number of the DESI indicators are segmented in 
relation to country, regions (optional), gender, age, 
income, educational attainment level, and even type of 
employment (i.e. blue- vs white-collar work). The 
Network Readiness Index (NRI) from the World 
Economic Forum (WEF) cover 136 countries. By 
comparison, UNDESA’s biannual E-Government 
Development Index (EGDI) [11, 12], covers 193 
countries and economies and thus covers more 
countries than any other. The EGDI does not cover 
specific types or categories of users or communities 
but does have a general focus on digital inclusion. 
Specifically the sub-indexes include access to 
telecommunication infrastructure (i.e. the Technology 
Infrastructure Index), human capacities and skills (i.e. 
the Human Capacity Index), online service and 
various means of individuals to engage with the public 
sector for service requests (i.e. the Online Service 
Index) or consultation and participation in various 
forms of decision making (i.e. the E-Participation 
Index) but these focus on the availability of 
information, data and services rather than use. 
Private organisations, civil society and academia 
also collect data in relation to digital inclusion. Based 
on their geographical coverage and the number of 
indicators four initiatives are of particular interest in 
relation to the monitoring and measurement of digital 
inclusion. The GSMA State of Mobile Internet 
Connectivity (MIC) [53] is based on data from 165 
countries and includes indicators such as internet 
access, the quality and affordability of access, 
technology types, skills of users, gender equality, 
eGovernment and cyber-security readiness of the 
public sector. The Global Innovation Index (GII) 
[18] looks at 140 countries in relation to different 
factors related to innovation including access to 
technology, skills and supporting environment. The 
Global e-Sustainability Initiative in its Global 
Competitiveness Index (GCI) [59] analyses 129 
countries in relation to the human skills and factors 
behind innovation and policy creation. Of relevance to 
digital inclusion is the GIIs two sub-indexes on 
infrastructure, and human capital and research. The 
annual Affordability Drivers Index (ADI) [2] from 
the Web Foundation’s Alliance for Affordable Internet 
asses and ranks around 60 southern hemisphere 
countries on the availability, access and affordability 
of the internet.  
While the focus of this paper is on global and 
regional initiatives that measure and monitor digital 
inclusion, it should be note that national statistical 
agencies are the source of much data used in the global 
measurement frameworks. Unfortunately, many do 
not segment data and only a few have digital inclusion 
matrixes. Similar to the European DESI, the 
Australian Digital Inclusion Index (DII) [5] break 
indicators down in relation to gender, age, income and 
educational attainment level, and is chosen for this 
analysis. By comparison, the Digital Inclusion Index: 
A Measurement of ICT Advancements in Bahrain & 
GCC [37] focuses solely on access to technology, 
including fixed and mobile telephony and Internet, 
with no segmentation in terms of user groups. 
4. Analysis  
Current indicators of digital inclusion or inequality 
used in key global measuring initiatives? 
From the ten cases analysis, it is evident that 
digital inclusion is largely measured in terms of the 
internet and associated technologies. Combined, the 
case analysis identified 303 indicators across ten 
initiatives. The highest number of indicators in a single 
initiative is 44 in the DESI and 40 in the III (note, only 
includes relevant criteria). This is not only reflected in 
the weights given to the access cluster, but in the 
number of indicators. In a qualitative metasynthesis 
analysis [13, 49] four key clusters of indicators stood 
out, that is: Access issues such as access to technology, 
access point and quality of internet, digital devices, 
and even electricity to charge such technologies; 
traditional skills like reading, writing, mathematics, 
average years of education, but also STEM and digital 
literacy; supporting environment such as affordability, 
trust and security; use of digital tools and content such 
as internet use, activity types such as eBanking, 
eCommerce, or use of government services or social 
media. Clustering the 303 individual indicators (see 
figure 1) found in the ten initiatives, 286 relates to the 
four clusters identified in the metasynthesis analysis, 
that is ‘access’ (127 indictors), ‘skills’ (62), ‘use’ (50) 
and ‘supporting environment’ (47) of which the 
majority focus on affordability (i.e. 19 of 47). The 
conceptual frameworks applied in the ten cases, and 
even the rationales and titles underline this 
observation. The emphasis of Internet connectivity 
and access is likely the legacy of digital inclusion first 
appearing in public policy discourse in the wake of 
internet roll-out in the late 1990s [24].  The indicators 
(17) which could not be matched to the four clusters 
of indicators identified in the metasynthesis were 
related to data segmentation specifically gender (7), or 
other elements. 
In relation to the different clusters, the main 
emphasis is clearly on access, especially internet 
connectivity. In eight of the ten initiatives (see figure 
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1) the focus is on access to technology, particularly 
connectivity and content. The EGDI’s OSI and EPI 
sub-indexes emphasis content availability. 
ITU’s IDI is the dominant global source of data 
for most research and for six of the ten initiatives. 
GMSA collects a substantial amount of 
complimentary data. Like ITU,  Eurostat’s DESI and 
the Australian DII are based on data collected by 
national statistical agencies, i.e.,  domestic sources, 
which also form the basis of the ITU and UNESCO 
indicators and statistical databases [11, 57].  
For technology types and affordability, the 
GSMA report and MIC initiative includes a large 
number of statistics [53], while UNESCO is the source 
of skills related indicators. In relation to the 
availability of public sector online service offers, 
UNDESA’s biannual EGDI survey is the main source 
[12]. The European ICT Household Survey offers 
relatively rich data [28], and statistical agencies in 
countries like Australia, Brazil and South Africa also 
collect and segment data in similar ways. 
The primary focus of the majority of indicators, in 
the assessed initiatives, is on access to fixed and 
mobile internet and telephony. As a primary 
communication technology means for internet data 
transfer, telephony have largely been replaced by 
mobile and fiber-optic infrastructure. A fact illustrated 
by the EGDI excluding fixed-line telephony for the 
first time is 2020 edition [11]. Of secondary interest is 
the quality of access, as defined by bandwidth, up- and 
download speeds. Interestingly, indicators attempting 
to measure relative affordability and technology 
solutions such as fiber-optic and 3G, 4G and 5G are 
generally found in initiatives from the private sector, 
NGOs and academia. Depending on the specific focus, 
within the larger theme of digital inclusion, of each of 
the ten initiatives, a number of different topical 
indicators emerge. This includes different user-groups 
and urban-rural divides, as well as financial inclusion, 
entrepreneurship and innovation. 
 
 
Figure 1. Dominant indicators in ten key initiatives monitoring the digital inclusion of marginalised communities by cluster (only 
indicators related to the four main clusters included) (Source: Adapted by author from [8]) 
5. Weaknesses of current indicators to 
support strategic and practical 
decision making facilitating digital 
inclusion 
To identify any potential weaknesses of the 
indicators used in the ten cases assessed, it is important 
to remember that to effectively measure digital 
inclusion, indicators associated to four key clusters are 
essential [8, 50]. That is: access to electricity, the 
internet, devices and quality of that access; traditional 
and digital skills and competences including critical 
thinking and entrepreneurship; use to measure actual 
value creation and digital inclusion of marginalised 
communities, and; the supportive conditions, 
including affordability, identification, financial 
inclusion, trust and security. 
Continuous measurement and monitoring are 
essential to ensure that the appropriate actions are 
taken to eliminate the digital divide, and increase the 
digital inclusion of marginalised communities. An 
appropriate set of indicators will enable effective 
monitoring and guide the efforts, aid policy and 
decision-makers at a strategic and operational level [8, 
22, 26] and help monitor the UN SDGs objective of 
leaving no one behind by 2030 [54]. 
As preconditions for digital inclusion, access, 
skills and competencies constitute the main clusters of 
the assessed initiatives. As earlier identified, access to 
the internet is features 127 indicators, making it the a 
dominate focus area in eight of initiatives assessed, bar 
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technologies is generally seen as precondition for 
digital inclusion, thereby important to advance in a 
majority of the cases assessed. All ten cases seem to 
recognise that access alone is not enough to facilitate 
digital inclusion. That is, without the opportunity, 
skills to use ICT or the financial means to access ICTs, 
digital exclusion will persist. For example, the Covid-
19 related lockdowns have led to the unintentional 
exclusion of people from social security services and 
education [45]. Even pre-pandemic, free public 
hotspots in Johannesburg were used less frequently by 
women due to fearing crime, and girls are occasionally 
being physically prevented from accessing WiFi by 
boys [6]. Usage and a supportive environment are 
therefore essential clusters for measurement of digital 
inclusion in marginalised groups. 
Skills, in turn, refer to a person’s ability to 
increase the benefits gained from using digital 
technologies and avoid the downsides that can ensue 
from digital engagement [61]. There are multiple 
components to necessary skills, including reading, 
writing, and numeracy, but also critical thinking, 
problem solving, creativity and entrepreneurship. In 
an increasingly digital society basic digital literacy is 
a skill increasingly required. To categorise and 
measure digital skills a multitude of frameworks have 
been proposed [24, 61]. Generally, the ten cases reflect 
this and seemingly agree that technical skills are but 
one component facilitating digital inclusion. For 
instance, the European Commission’s Digital 
Competencies Framework (DigComp 2.0) emphasise: 
information and digital literacy, communication and 
collaboration, digital content creation, problem-
solving, and safety – including protecting ones privacy 
and personal data from abuse [58]. The majority of the 
62 different skills related indicators used in the ten 
cases analysed, are associated with traditional literacy 
skills like reading, writing and math. Only nine 
indicators cover STEM, eight are on basic digital skills 
and one addresses critical thinking. The focus on 
traditional literacy may be the result of data 
availability, with UNESCO and ITU being the two 
dominant data sources. 
In relation to the supporting environment, access 
to financial services and legally valid identities feature 
less frequently in the initiatives assessed and could be 
deemed a weakness, as roughly half the global 
population does not yet use the internet. While 47 
different indicators can be linked to the supportive 
environment cluster, 19 indicators are related to the 
affordability of the internet and ICT. These themes are 
well covered but concentrated in initiatives like the 
ADI, III and GCI, from non-profit and private sector 
stakeholders. Two initiatives, the IDI and GCI, do not 
include any indicators related to the supporting 
environment. The III, MIC, DII and the EGDI are the 
four initiatives with the highest relative number of 
indicators related to the supporting and enabling 
aspects of digital inclusion (see figure 1).  
Various forms of internet and ICT usage is the 
focus of 50 indicators. With the exemption of the ADI, 
DII and EGDI, the other seven initiatives cover usage. 
The European DESI is the initiative with the highest 
proportion of indicators assessing usage accounting 
for the vast majority of the 50 indicators, followed by 
the III and the MCI (see figure 1). The limited focus 
on usage is unfortunate because it is the use of digital 
infrastructure and devices to access digital content 
which equates digital inclusion, not the theoretical and 
potential use. Similarly, it is use which creates the 
value for the individual and generates return on public 
and private investment in infrastructure, skills and 
supporting initiatives to promote digital inclusion, 
eliminating various forms of digital and other socio-
economic divides [35, 43, 44]. 
As access to and reliability of technology, not 
least the internet, is partially determined by the 
geographical location of the potential user, the 
segmentation of data for various indicators is 
important in order to ascertain any potential digital 
divide and exclusion [8, 50]. Similarly, skills vary 
greatly by country, gender, age, geographical location 
and socio-economic circumstances. Skills in turn 
impact ability to both afford ICT access then to derive 
benefit. Socio-economic circumstances are therefore 
closely connected to digital inclusion, particularly for 
lower-income groups [8, 24, 50]. 
In relation to the geographical coverage, the nine 
international measurement initiatives on related to 
digital inclusion do not cover the world in equal 
measure. Low and medium-income countries in north-
central Africa, Central Eurasia and the Middle East are 
the least covered. Based on statistical data in the nine 
international cases analysed, these are not only the 
countries with the proportionally largest digitally 
excluded communities domestically, but also the 
countries with the widest gap separating them from the 
world’s most digitally advanced and inclusive 
societies (figure 2), thus supporting past observations 
[8, 32, 41, 50]. In short, the nine global initiatives have 
the least focus on countries with the largest digital 
exclusion, with the Australian initiative naturally 




Figure 2. Geographical coverage of measurements 
initiatives covering digital inclusion. Key: The darker the 
colour the higher the number of initiatives covering the 
country (Source: Adapted by authors from [8]) 
 
The majority of existing digital inclusion 
indicators focus on cross-country comparisons in 
relation to access and skills. The lack of sub-national 
levels limits the value of current indicators for policy 
and decision makers who cannot prioritise or target 
initiatives to specific geographical communities. 
International initiatives could review their approach 
by identifying national sources of location and user-
segmented data, for instance in Australia, Brazil, 
South Africa, and Europe where such segmented data 
is at least partially available. 
Only a limited number of indicators focus on the 
value created by the actual use of acquired skills to 
benefit from ICT. Other than affordability, themes 
such as supportive elements of legally valid 
identification, access to financial services, trust in 
technology, or physical safety to access e.g. public 
WiFi that influence the digital inclusion of 
marginalised communities are largely missing [6, 8, 
50]. 
Considering the importance of socio-economic 
factors, age and gender to digital inclusion, it is 
surprising that only 7 of 303 indicators are related to 
different user-groups, and these refer specifically to 
gender. The majority of international attempts to 
measure the availability and adoption of ICT does not 
segment indicators on different types and groups of 
users, let alone their physical location in a given 
country. While some indicators on gender equality are 
identified, the majority do not differentiate between 
different user-groups. The DESI and DII stands out as 
positive examples in relation to various ways of user-
segmentation. The EGDI also does so but only for 
certain content types in the OSI and EPI sub-indexes 
[1]. Without segmenting data with respect to gender, 
age, income and educational level, the extent to which 
specific user-segments and marginalised communities 
are digitally included cannot be assessed over time and 
have limited value to decision makers.  
While countries do collect user and location 
segregated data on an annual basis or in connection 
with regular population censuses [8, 45], the 
comparability of national indicators is nonetheless 
unclear. For instance, children, adolescents and young 
adults are defined differently globally. In Brazil, 
adolescents are considered individuals aged 14 or 
older, whereas Eurostat use 15 as the cut-off age. 
While the legally defined age of adulthood is often 
defined as 18 globally, young adults are often 
statistically grouped with adolescents who are legally 
defined as minors and therefore have different legal 
rights and responsibilities [45]. Applicable indicators 
may therefore measure digital inclusion in a general 
sense, but are often of limited value as a measure for 
the inclusion of marginalised groups and communities 
and in turn as a tool for policy makers to base their 
decisions and priorities upon.  
6. Conclusion 
Therefore, how do the ten initiatives measuring 
elements of digital inclusion perform in light of the 
challenge laid down by the High-Level Panel on 
Digital Cooperation to develop a global framework for 
measuring digital inclusion and the SDG 2030 
Agenda? [32, 54] With respect to the indicators of 
digital inclusion or inequality are used in key global 
measuring initiatives (RQ1), the focus is generally on 
national or cross-country comparisons of access, skills 
and some basic online activities. In order, to support 
strategic and practical decision making facilitating 
digital inclusion (RQ2), this focus should be expanded 
beyond mere access to electricity, the internet and 
devices, to include the affordability (e.g. price related 
to GDP per capita) and quality of such access (e.g. 
connectivity type and bandwidth), and their point of 
access (e.g. home, work, third party hotspots). 
Related to skills, the length of education and 
traditional skills which currently dominate 
measurements of digital literacy are of value, but this 
does not fully reflect the skills and competences 
required in an increasingly digital society. Digital 
transformation of society and the workplace requires 
that traditional competences should ideally be 
expanded to include additional digital competences 
(e.g. use of internet, various tasks and even coding), 
critical thinking and entrepreneurship (incl. STEM).  
Unfortunately, access to ICT and the ability to use 
it does not automatically lead to the inclusion of 
excluded or marginalised individuals and 
communities. Whether it is telecommunication 
infrastructure, skills development, or digital content, 
services and products, the benefits of a given 
investment is dependent on use. It would therefore be 
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worth including indicators which monitor and measure 
the use of public and private online service offers to 
ensure the further inclusion of marginalised 
communities, and that socio-economic value is created 
from investment in ICTs (e.g. eBanking, eCommerce, 
government online services, eLearning, social media). 
Given that digital inclusion is not a forgone 
conclusion, a number of supportive conditions are 
required. To eliminate current digital divides, 
indicators related to the relative affordability of 
internet access and devices should be considered. 
Similarly, indicators assessing the ability of 
individuals to identify themselves, the level of their 
financial inclusion, the degree of trust they have in in 
technology and online service provision, as well as 
security in both the physical and digital world, should 
all be considered. Not least because these factors 
directly impact on the likelihood of people actively 
seeking out digital opportunities and thus inclusion. 
The initiatives analysed in this paper are largely 
confined to national comparisons and only have 
limited differentiation between different user groups 
and activities. To facilitate more targeted and refined 
decisions and resource allocation, geographical and 
user segmentation is recommended. Segmentation 
would enable more refined monitoring of communities 
at risk of digital exclusion. The ability to aggregate and 
disaggregated data would help optimise knowledge-
based decision making, via pinpointing communities 
needing assistance and areas to prioritise. 
Geographical segmentation at national and sub-
national levels should be considered, while user 
segments should ideally include gender, specific age 
groups, income and educational attainment levels and 
employment type (e.g. “white” and “blue” collar 
work), as seen in e.g. DESE or DII.   
While this analysis is limited to ten initiatives 
measuring digital inclusion, many more exist. It would 
be relevant to complement the findings of this analysis 
with more research on national approaches to data 
collection and indicators related to digital inclusion. 
For instance, the Western Balkan countries are 
currently aligning their national approaches to that of 
the European DESI. National statistical agencies in 
middle income countries like Brazil and South Africa, 
or PEW in the USA, have long traditions of collecting 
similar indicators to those assessed in this paper. It 
would also be relevant to explore the feasibility and 
practicality of collecting more segmented indicators, 
to identify complimentary, collaborative and cost-
efficient approaches to data collection. This could 
include partnership models between national statistical 
agencies, the telecommunication sector, international 
organisations and academia. These are themes which 
the author will pursue in future research. Such research 
would hopefully address the call by the UN Secretary 
General Antonio Guterres, the UN High-Level Panel 
and the gaps and challenges identified by this paper 
and past research.  
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